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Biochip Division
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Chip Analysis Services
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What is SNP?

MACHO JGEN Leading the Biochip Revolution!
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Slngle Nuoleotlde Po!ymo‘rpmsm

+ Single Nucleotide Polymorphism (SNP) arises from
mutation.

« Mutation nucleotudes become SNPs when observed
frequency > 1% in a population,
— SNP: DNA single base variations found >1%
— Mutation: DNA single base variations found <1%

General Population ACTTAGCTTYT “94%
SNP ACTTAGCTC < 6%

General Population ACTTAGCTT < 999%
Mutation ACTTAGCTC <« 01%

MACIOJCEN Leading the Biochip Revolution! &

« All humans share 99.9% the same DNA
sequence
- SNPs occur about every 600 base pairs.
— 90% of human genome variation comes SNPs.

+ Because of the A-T/C—G complement, a SNP
can have only two variants: (AT) or (CG).

» A SNP is a variable with two states:
- Major allele: Alleie {i.e., (AT) or {CG)) > 50%.
— Minor allele: Allele < 50%.

NW‘J'K)’)CA&N Leading the Biochip Revolution!

Slngle Nucleot|de Po!ymorpmsm‘

- The human genome contains about 3 million SNPs.

Halotpe

» A set of closely linked SNPs located on one
chromosome, which tend to be inherited together
(not easily separated by recombination).

Phenotype

Black eye

Brown eye © Haplotypes
Black eye < N AG- 2/6

Blue eye o M_A»G A 3/6

Brown eye « AGA 1/6

Brown eye —

DNA Seq
MACFIO)CEN Leading the Biochip Revolution!

llumina’s Genéfybing Aéays

+ GoldenGate™ Assay

- For custom SNP projects

- For standard panel projects up to 12,000 loci
« Linkage projects
+» MHC
+ Mouse Linkage coming soon

~ Multiplexed from 384 to 1536 (and muitiples thereof)
« 6plex in development

-~ Industry standard for compieteness & guality

o {nfinium™ Whole Genome Genotyping Assay

— for standard SNP projects
— Multiplexed from 10,000 {o hundreds of thousands

MACROJGEN Leading the Biochip Revolution!

o

Human—1 Content Strategy

>109K SNPs total
>73K SNPs in transcripts or within 10kb of an exon
~26 kb intermarker spacing

8L
g
iy

[y,
E

49,183

Sw210 2IONAW  GAMMON LM FOnE
- o e Mode Mmency

MACRO YN Leading the Biochap Revolution!

2006 TAMEXE 65 |




EL N+

LA T

P

10% 2,428

Breakdown of Transcript SNP

Macrogen’s SNP Discovery
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+ SEHEAHEIE 0N KEI

+ UCSC Genome Browser
(http://genome.ucsc.edu/cgi-bin/hgGateway)

+ NCB! GenBank (http://www.ncbi.nim.nih.gov)
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SNP Discovery Result
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Promoter g m‘f’:ﬂ SUR  SUMR  bbon SHak  Total  Novl  GbSNP

TR 2 m & 4% 13 M0 W ¥ 182 188
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Gene Map

A. Map of AKRIC3

“’F-Mlaplotype Analysé'

* Haplotyping (Haploview)

. — Marker Block using Confidence intervals {(Gabriel et al,
Science, 2002

+ strong LD: 0'2 95% confidence

B. Haplotypes & LDs in AKR1C3 polymorphisms uslng Confidence
Intervals Method (Gabrieletal) 7 e
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g1 i i 8¢
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1z % L 33 iy :
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ll l l l v S l};‘ { 5 gan
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1.0
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SNP Association Study
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‘Advantage using R

» Steady increase in popularity

* Open source for customization

» Used by the world’s top biostatisticians
* Reproducibility of the analysis

* High quality and flexible graphics output
Many add-on packages

Cross—platform
—Windows, linux, MaxOS X

*
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Leading the Biochkip Revolution!

MACRCGEN

"SNP Analysis Method

Genotype Data HWE Testor
(riw aata) Minor Freg
SHP and Haplotype
Association study <Haploview,
= - . " = HapA
Ve it s Feen Haplotype, LD block
Mutitiple Logistic Regression. 1
» Model estimation :
~Odds ratio, Odds Ci . 4 Modet type
=1 statistics, pyake i 1. dominant (AA+Aa v, 82)
: 2. recessive {AA vs. Axtan)
. e 3. co-dominant {AA vs. Az vs, aa)
. . N 4. allele type (A vs. )
Artificial Neurai Network
Decision Tree
MACRC ;')(IFN Leading the Biochap Revolution! @
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HWE test
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| SNP Genotype Data]
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ANN, Declsion Tree [ Test Set (30%]

Training Set (70%] |
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DataMining — Neural Network

v 2P0 NS Yay 35
cross-vilidation, Testset
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Mumina SNP Chip(GoldenGate, Infinium) }

[
SNP Tij°|§ BN :

HWE, Hapictype, LD, Tagging SNP data ®o] .,

——y

|__Chi-Square, Logistic Regression, ANN, Decision Tree...
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